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INSTRUCTIONS: 
1.  Write your surname, initials, student number and all other information required 
on each answer book used. An additional answer book may be obtained from 
the invigilator when the first answer book is full.  
2. There are seven (7) questions. Read each question carefully before answering 
it.  
3. The assessment criteria are, amongst others, the following: 
 Demonstrate a thorough understanding of and insight into the relevant 
theory. 
 Illustrate the ability to apply theory in a practical way in real educational 
situations. 
 Show logical and critical argumentation and deductions. 
 Lay out the answer systematically and write in an appropriate style.  
 
QUESTION 1 
 
Mention any three (3) challenges you experienced in teaching Physical Sciences on 
your school experience, and describe how each of these challenges were 
addressed.                    (12) 
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QUESTION 2 
  
Consider lesson outcomes in the three domains of learning.  
Formulate an outcome for each of the following action words in a domain of learning: 
2.1 Cognitive (minds-on): state; differentiate; predict; analyze; design           (10) 
2.2 Psychomotor (hands-on): observe; demonstrate      (4) 
2.3 Affective (hearts-on): tolerate; appreciate; challenge     (6) 
                     (20) 
 
QUESTION 3 
 
Choose any topic in Physical Sciences and compile a CoRe (content representation) 
for this topic by responding to the following aspects. Do not choose a topic already 
discussed in class.  
3.1 One “big idea” for this topic                  (2) 
3.2 What are the difficulties associated with the teaching of this “big idea”?           (4) 
3.3 What do you know about learners’ thinking which influences your teaching of this   
      idea?                    (3) 
3.4 What teaching procedures/strategies will you use to engage learners on this 
idea?                     (5) 
                    (14) 
QUESTION 4 
 
Consider the following test item developed by David Schuster (2010) that 
investigates the pedagogical orientation of a science teacher. 
 
Finding the density of a mystery  
substance 
 
Mr. Cobb’s 8th grade students have learned the concept of 
density, through examples of solid objects whose mass and 
volume could be measured. Mr. Cobb next sets students an 
‘application’ experiment where they have to apply their 
knowledge of density.  He provides a ‘mystery element’ in 
granular form as shown. The students’ challenge is to 
devise a method of finding the volume of this substance, 
take the necessary data, calculate density, and hence 
suggest what the mystery element might be.  (They will 
have to use a water displacement method to measure 
volume since there are air spaces between granules). 
 
Thinking about how you might teach, which one of the following approaches would you 
suggest that Mr. Cobb use for this lab activity? 
 
 
 
4 
A. Provide students with lab worksheets giving the experimental method and procedural 
steps. Students follow this and enter their experimental data in blank tables on the 
worksheet.  They then calculate density and give their result and conclusion. 
 
B. Provide students with an instruction sheet which outlines the experimental method. 
Students follow this and record data in a way of their choosing in their lab notebooks. 
They then calculate density and give their result and conclusion. 
 
C. Do not provide method or instructions but have students first propose and develop a 
method they intend to use.  Before going ahead they discuss this with Mr. Cobb, get 
feedback, revise if necessary, and then go ahead with their experiment, calculations and 
result. 
 
D. Leave students to their own devices as much as possible; they should figure out a 
method on their own and decide what measurements to take and how.  They then do their 
experiment their own way, and write up their method, result and conclusion. 
 
 
4.1 Classify each of the above options according to the following pedagogical   
      orientations: direct didactic; direct interactive; guided inquiry; open discovery   (4)                 
 
4.2 Think about how you would want to teach this lesson. Which approach would be  
      most similar to what you would use. Justify your answer.                                   (6) 
                     (10) 
 
QUESTION 5 
 
5.1 What are the learning benefits of adopting an investigative approach to science         
      teaching and learning?                                      (8) 
 
5.2 Describe some strategies teachers can employ in facilitating learner-centred  
      investigations in science.                 (6) 
 
5.3 For each of the following investigations, identify the independent, dependent and 
control variables, and formulate a hypothesis. 
5.3.1 How does the type of fertilizer affect plant growth?                                 (4) 
5.3.2 How does the number of turns of wire in an electromagnet affect its   
strength?                   (4) 
                   (22) 
QUESTION 6 
 
6.1 The National Curriculum Statement describes rubrics as ‘a combination of    
      rating codes and descriptions of standards’. 
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      6.1.1 Design an assessment task on any topic in the Physical Sciences 
curriculum where a rubric would be the most appropriate tool for 
assessment.               (4) 
      
      6.1.2 Design a rubric for this task?             (8) 
                (12) 
 
QUESTION 7 
 
7.1 What is Lee Shulman’s conceptualization of pedagogical content knowledge?    
                 (4) 
7.2 Discuss the use of any one pedagogical representation identified by Shulman. 
Use examples in your discussions.              (6) 
                 (10) 
   
            TOTAL: 100 
 
---oOo--- 
 
 
 
 
 
 
